Purpose: The objective of this study was to evaluate potential sociodemographic, medical, psychosocial, and behavioral correlates of interest in genetic testing in men from hereditary prostate cancer families. Methods: Family members affected with prostate cancer (n ϭ 559) and their unaffected male relatives (n ϭ 370) completed a mailed survey. Multivariable logistic regression models were used to examine the association between potential correlates and interest in genetic testing for prostate cancer. Results: Forty-five percent of affected and 56% of unaffected men reported that they definitely would take a genetic test for prostate cancer. More affected men reported high levels of familiarity with genetic testing than unaffected men (46 vs. 25%). There were several variables that were significantly correlated with interest in either affected or unaffected men, but only age and familiarity with genetics were significant in both groups. After controlling for confounding variables, only familiarity remained a significant correlate in both groups. Conclusions: The contrast between low levels of familiarity with genetics and high test interest among unaffected men highlights the need for increased educational efforts targeting hereditary prostate cancer families. Overall, results illuminated several novel characteristics of men from hereditary prostate cancer families that should be considered when developing future informed consent procedures or educational materials for prostate cancer genetic testing. Genet Med 2009:11(5):344 -355.
I
t is estimated that one in six men in the U.S. will be diagnosed with prostate cancer during his lifetime, 1 and a family history of prostate cancer in a first-degree relative increases a man's risk by 2-to 3-fold. 2, 3 Evidence for an hereditary form of prostate cancer has been generated from segregation analyses supporting both autosomal dominant and recessive modes of inheritance of rare, high-risk alleles. In addition, numerous putative loci for hereditary prostate cancer (HPC) have been mapped. 4 However, specific genes and disease-associated mutations in most of these HPC loci remain elusive. Recently, genetic linkage analyses followed by association studies identified chromosomal regions on 8q24, 17q12, and 17q24 that are associated with increased risk of prostate cancer. [5] [6] [7] These associations have now been confirmed in numerous studies, leading one group to combine these genetic loci 8 into a new genetic test based on five SNP genotypes, the Focus5™ Prostate Cancer Risk Test (www. proactivegenomics.com), to assess prostate cancer risk. DeCode Genetics has also developed a similar test based on eight SNP genotypes (http://www.decodeme. com/information/trait/PCA). Thus, it seems that a genetic test for prostate cancer is imminent, although it remains unclear how useful such a test will be for evaluating risk for sporadic or HPC.
Men from HPC families have about a 5-fold or greater increase in risk for the disease and prostate cancer tends to be diagnosed 6 -7 years earlier than in sporadic prostate cancer cases. 9, 10 A high-risk HPC family is defined as one in which prostate cancer is present in (a) three or more affected firstdegree relatives; or (b) affected men from three successive generations; and/or (c) two first-degree relatives diagnosed before age 55. 11 Developing a genetic test for prostate cancer would be a promising first step toward reducing disease severity by identifying individuals from these high-risk families who may benefit most from early detection and perhaps cancer prevention interventions. 12 However, a genetic test is only useful if people are willing to receive testing, to communicate about it with family members, and to act on any early detection or preventive options available. Furthermore, the genetic tests being developed for prostate cancer are likely to necessitate the synthesis of multiple genetic risk factors and other risk information to provide appropriate risk counseling to a patient (as evidenced by the multi-SNP panels developed by deCode, and proactive genomics). This will require more intensive educational efforts on the part of cancer genetics providers to disseminate and interpret increasingly uncertain risk information. Thus, it is important to understand the characteristics of populations interested in genetic testing and attitudes toward and interest in genetic testing before these tests being widely used. Because men with a familial history of prostate cancer may be most likely to be offered a genetic test when one becomes available, understanding their attitudes and intentions toward genetic testing is of particular interest.
Few studies have been conducted on interest in receiving a genetic test for a predisposition to prostate cancer, though there have been many studies on predictors of interest in genetic testing for other types of hereditary cancers (mainly breast cancer). [13] [14] [15] [16] [17] [18] [19] [20] Reported levels of interest in genetic testing for other hereditary cancers are usually high, though rates have been noted to differ based on the type of disease, the presence of a family history of disease, and gender with men usually reporting lower rates of interest and uptake in testing for certain cancers. 21 Of the few investigations of prostate cancer genetic testing, most have primarily sampled men from the general population. [22] [23] [24] [25] A few studies sampled men with a family history of prostate cancer, 26 -28 and only two examined men from HPC families. 29, 30 Both of these studies in HPC families were conducted with unaffected relatives of whom 87-94% expressed an interest in prostate cancer susceptibility testing.
Furthermore, there was only a single study that analyzed intentions and attitudes regarding prostate cancer heritability in affected men and their unaffected siblings. 26 The affected men were not queried about their interest in prostate cancer genetic testing. 26 Thus, we currently know little about how affected men would react to the availability of such a test, nor have the emotional aspects of testing been explored in affected men.
The purpose of this study was to evaluate sociodemographic, psychosocial, medical, and health-related behavioral characteristics with interest in genetic testing for prostate cancer risk in affected and unaffected male relatives from a large collection of HPC families. A secondary objective was to examine differences in the association between risk perceptions and cancer worry and interest in genetic testing among unaffected men in these families.
MATERIALS AND METHODS

Study population
Data for these analyses are from the ongoing Prostate Cancer Genetic Research Study (PROGRESS). PROGRESS is a longitudinal study of HPC families that aims to identify genetic loci that are associated with prostate cancer risk. Recruitment commenced in 1995 and families in the current analyses were ascertained through 2000. Once identified, families were included in the study if they had either three or more affected men with prostate cancer, three generations of men affected by prostate cancer, or two first-degree relatives diagnosed with prostate cancer before age 65. 31 Affected men and their unaffected relatives aged 40 and older were asked to complete a self-administered baseline survey that included questions on family and medical history, prostate cancer screening, health-related behaviors, and sociodemographic variables. A total of 797 affected men and 560 unaffected men completed the baseline survey. A follow-up survey was sent to all participants still alive and enrolled in the study (n ϭ 677 affected; n ϭ 496 unaffected) at about 6 years after baseline (range 3-9 years). The follow-up survey was similar to the baseline survey, with additional questions added about cancer risk perceptions and worry and prostate cancer genetic testing interest and familiarity. A total of 587 (86%) affected men and 378 (76%) unaffected men completed the follow-up survey.
Only affected and unaffected men who completed both a baseline and follow-up survey and who answered the question regarding interest in genetic testing were included in these analyses. Less than 5% of men (28 affected and 8 unaffected) were excluded because of missing data for the question on genetic testing. Thus, 257 families with a total of 559 men diagnosed with prostate cancer and 370 male relatives without a diagnosis of prostate cancer were included.
Analysis variables
Interest in genetic testing
The main outcome variable was interest in genetic testing for prostate cancer, assessed by a single question in the follow-up survey, "If there were a genetic test for prostate cancer, would you be interested in taking such a test?." There were four response categories: definitely not interested, probably not interested, probably interested, and definitely interested. For these analyses, responses were dichotomized into those "definitely interested" in genetic testing versus all other responses combined.
Sociodemographic and familiarity with genetic testing variables
Several sociodemographic, screening and health-related behaviors, and psychosocial characteristics were analyzed, including age and racial group as potential correlates of interest in genetic testing. Age was calculated at the time of the follow-up survey as interest in genetic testing was assessed at that time. Baseline assessments of level of education, race, and marital status were included because these variables were not collected in the follow-up survey. We included a single item asking participants to rate "how much they have read or heard about genetic testing for cancer risk" using a four-point Likert scale ranging from almost nothing to a lot.
Health-related behavior variables
Smoking, alcohol consumption, body mass index, and prostate-specific antigen (PSA) screening were included in the analyses. Smoking was measured at follow-up and classified as never smoked, past smoker, or current smoker. Alcohol consumption was measured at follow-up by a single question regarding the amount of alcohol consumed in the past 6 months. Body mass index was calculated from participant self-report assessed at baseline, dividing weight (in kilograms) by height (in meters) squared. Data on serum PSA screening was measured at follow-up by a single question asking participants to report whether or not they had a PSA test in the past 5 years.
Medical history variables
Medical history variables including the presence of other hereditary health disorders, other cancer diagnoses, and selfrated health were included in the analyses for both affected and unaffected men. The perception of other hereditary health disorders was measured by participant self-report using a single question, "Do any other types of health problems, disorders, or diseases tend to run in your family (i.e., two or more relatives)?". It is important to note that other hereditary health disorders are a measure of an individual's perception of the burden of hereditary health disorders in their family. Individuals may be aware that a certain disorder occurs frequently in their family, though the disorder may not be recognized as having a strong genetic component. Other nonprostate cancer diagnoses were queried (specific questions included 13 specific cancers with another category for rare sites), and self-rated health was measured by asking participants to rate their level of general health using a five-point Likert scale ranging from excellent to poor.
Prostate cancer variables (affected men only)
Several variables specific to men with a prostate cancer history were included in the analyses, including age at diagnosis, time since diagnosis, prostate cancer recurrence, prostate cancer stage at diagnosis, and prostate cancer aggressiveness. Age at diagnosis was collected at baseline, whereas time since diagnosis was computed as the number of years from diagnosis to the follow-up survey assessment. Prostate cancer recurrence was measured by participant response to a single item in the follow-up survey. 
Psychosocial characteristics: Risk perception and worry variables
Cancer worry was measured using a four-item scale modified from Lerman's cancer worry scale. 32 This modification included a substitution by asking of one's worry about prostate cancer, rather than worry about cancer in general. Item responses used a four-point Likert scale that ranged from "not at all or rarely" to "almost all the time." Standardized (centered and scaled) responses from these four items were summed to form an overall cancer worry score (Cronbach's alpha ϭ 0.69). Cancer worry scores were then used to classify respondents as having little/no worry versus having occasional worry. Cancer risk perceptions were measured by combining three items that have been adapted from previous research. 33 Participants were asked to rate (a) how likely it is that the average man will develop prostate cancer; (b) how likely it is that you will develop prostate cancer; and (c) overall, rating of your own risk for developing prostate cancer. Standardized responses from the three items were summed to create an overall risk perception score (Cronbach's alpha ϭ 0.72). These scores were subsequently dichotomized to represent either low or high perceived personal risk.
Statistical analysis
Interest in genetic testing for prostate cancer was examined separately for affected and unaffected men. This main outcome variable was investigated for possible associations with sociodemographic characteristics, familiarity with genetic testing, health-related behaviors, medical history characteristics, and family history of prostate cancer (number of affected family members). Possible associations with variables specific to prostate cancer history (affected men only), level of worry about prostate cancer (unaffected men only), and perceptions about the risk of getting prostate cancer (unaffected men only) were also investigated. Descriptive statistics are presented for all potential correlates. Percentages on the interest in taking a genetic test for prostate cancer are also reported, and are stratified by the levels of each potential correlate examined within a group.
Multivariable logistic regression was used to evaluate possible associations with the various sociodemographic, psychosocial, medical, and health-related behavioral characteristics, modeling the probability of definitely being interested in taking a genetic test for prostate cancer. Separate mixed effects regression models were examined for affected and unaffected men. Because multiple family members were enrolled into the study, random intercepts that correspond to HPC family units were included to adjust for the expected intrafamilial correlation of observations. Because family history is a family-level variable that is associated with family of origin, the number of affected members within an HPC family was also included in all models as an adjustment factor to aid in the removal of family-level variance and to focus on individual-level associations with interest in genetic testing.
All potential sociodemographic, psychosocial, medical, and health-related behavioral characteristics were initially analyzed using models that included a single potential correlate as a predictor variable, along with adjustments for family history and for intrafamilial correlation (these single-predictor models are subsequently referred to as adjusted for family-level variance only). Odds ratios, 95% confidence intervals, and P values are presented to describe the association between potential correlates and interest in genetic testing for each of the models. Correlates that were shown to have a significant association with the main outcome variable (P Ͻ 0.05) were thus identified, and subsequently entered simultaneously into a common logistic regression model to determine their individual significance, above and beyond the other correlates. Odds ratios, 95% confidence intervals, and P value estimates are presented from these adjusted models. Data analysis was performed using SAS Version 9.1.3 (SAS Institute Inc., Cary, NC).
RESULTS
Characteristics of the population and frequency of interest in genetic testing
There were 559 men diagnosed with prostate cancer and 370 unaffected male relatives included in the analyses. There were no differences in age, race, education, or marital status between affected men who were included or excluded from the analyses. This was also the case for unaffected men, with the exception of age. Unaffected, excluded men were older compared with unaffected men who were included in the analyses (72.2 and 57.9, respectively, P ϭ 0.0003). As shown in Table 1 , a larger percentage of unaffected men were definitely interested in genetic testing when compared with affected men (56 vs. 45%). Because families were collected as part of a study of HPC, the number of family members diagnosed with prostate cancer was high with ϳ40% of men reporting six or more affected relatives (first-, second-, and third-degree relatives were included in this assessment of affected relatives).
The group of affected men was older than their unaffected male relatives (current mean age 73 vs. 58 years), which is likely due to the fact that prostate cancer tends to be diagnosed at older ages. 34 The mean age at diagnosis in our sample was 63.6 years. At the time of follow-up, the mean time since diagnosis was 9.7 years. There seemed to be a general pattern that as age at diagnosis, current age, or age since diagnosis increased, level of interest in genetic testing decreased. For example, 46% of unaffected men under the age of 65 were definitely interested in genetic testing compared with 23% over the age of 75. Furthermore, a higher percentage of affected men under the age of 65 were interested in genetic testing when compared with unaffected men over the age of 65 years (65 vs. 46%).
The majority of men were white, representing 90% of affected and 94% of unaffected. The sample had a fairly high level of education, with 47-55% having a college degree. In the unaffected group, those with higher levels of education were more interested in genetic testing than those with lower levels of education (57% of graduate/professional school vs. 31% of those with high school or less). This pattern was somewhat similar in affected men though smaller percentages of those with a graduate/professional school education reported high interest in genetic testing when compared with those with a college degree (44 vs. 54%). Most of the men in the sample were married or partnered, and about 40% reported other hereditary disorders. It is important to note that participants' reports of other hereditary health disorders are based on their own perceptions of hereditary diseases in their family. The Among unaffected men, about half (47%) perceived that they had a higher than average risk for getting prostate cancer. Fifty-three percent of those reporting a high perceived risk indicated that they were definitely interested in prostate cancer genetic testing. This was compared to 35% of those with a lower perceived risk. Overall, none of the unaffected men reported high levels of worry, but ϳ66% reported having occasional worry about prostate cancer in the past month. Fifty-three percent of those with occasional worry reported high levels of interest, compared with 39% of unaffected men with no or little worry.
Unaffected men reported lower levels of familiarity with genetic testing when compared with affected men (75 vs. 54%). Those men who were more familiar with genetics reported greater interest when compared with those who were less familiar (57 vs. 36 -39%). More unaffected compared with affected men reported excellent health status (33 vs. 16%). Of those unaffected men reporting excellent health status, 53% reported interest in genetic testing compared with 42% of those in very good health and 34% of those in poor, fair, or good health.
Ninety-seven percent of affected and 87% of unaffected men had a PSA test in the past 5 years. In both groups, higher percentages of those who had a PSA test reported interest in genetic testing (46% in both affected and unaffected) than those who had not had a PSA test (31% affected, 27% unaffected).
Fifteen percent of affected and 7% of unaffected men reported being diagnosed with another type of cancer. Among the affected men, 20% reported that they had had a recurrence or progression of prostate cancer and these individuals were more likely to report interest in genetic testing when compared with those who had not had a recurrence (51 vs. 44%). Sixty-nine percent of affected men had localized prostate cancer at diagnosis and about 50% had more aggressive prostate cancer (based on having a Gleason score of 7 ϭ 4 ϩ 3 or 8 -10, or regional/distant stage, or a diagnostic PSA level of Ն20 ng/mL or death from metastatic prostate cancer before age 65). Smaller percentages of those with localized cancer were likely to report interest in genetic testing when compared with those with regional/distant stage disease (44 vs. 50%).
Model assessing associations between participant characteristics and interest in genetic testing
In Table 2 , odds ratios, 95% confidence intervals and corresponding P-values are shown for each of the variables, adjusted for family history and correlation within families. In both affected and unaffected men, age and familiarity with genetic testing were significantly associated with interest in prostate cancer genetic testing (omnibus P Ͻ 0.05). There was an inverse relationship between age and interest in prostate cancer genetic testing for both groups. For example, affected men aged 65-74 years had an OR of 0.51 (95% CI: 0.3-0.85) for reporting high interest in genetic testing relative to those aged Ͻ65 years. Unaffected men had a similar pattern to affected men for the stratum aged 75 or older, where both groups were substantially less interested in genetic testing compared with men under age 65 years. Familiarity with genetic testing was also associated with higher levels of interest in genetic testing such that those who reported knowing a fair amount or a lot about prostate cancer genetic testing were more likely to be interested than those who reported knowing almost nothing or relatively little. In affected men, those who reported, "reading or hearing a fair amount" about genetics had 2.36 (95% CI: 1.67-3.32) times the odds of reporting interest in genetic testing than those who were less familiar with genetics. In unaffected men there was a similar association (OR ϭ 2.11; 95% CI: 1.30 -1.42).
Age at diagnosis, race/ethnicity, and the amount of alcohol consumed in the past 6 months were also associated with interest in genetic testing though only in the affected men. Age at diagnosis had a similar inverse relationship to that seen in age at time of follow-up survey. For example, affected men diagnosed between 55 and 64 years of age had about 0.53 (95% CI:0.30 -0.94) times the odds of being interested in receiving genetic testing for prostate cancer than those diagnosed younger than age 55 years. Affected men who belonged to a racial/ethnic minority group were significantly less likely to be highly interested compared with their Caucasian counterparts (OR ϭ 0.28; 95% CI: 0.14 -0.57). Finally, affected men who reported another hereditary health disorder in their family had a 1.53 greater odds (95% CI: 1.08 -2.16) of reporting that they were highly interested compared with those who reported no other hereditary health disorders.
Education, PSA testing in the past 5 years, and self-reported health were associated with interest in genetic testing in unaffected men but not in affected men. Education had a direct relationship with interest in genetic testing such that those with the highest levels of education were also those most likely to report being highly interested. Designating graduate/professional school as the referent group, the odds of being highly interested in genetic testing among those with some college or vocational schooling were 0.48 (95% CI: 0.27-0.85) times the odds of those who attended graduate/professional school. The odds of being highly interested among those with a high school education or less when compared with graduate/professional school education were 0.35 (95% CI: 0.18 -0.69). PSA testing was also associated with interest in that unaffected men who had a PSA test in the past 5 years had 2.34 (95% CI: 1.18 -4.64) times the odds of reporting interest in genetic testing than those who had not had a PSA test. Self-reported health was associated with interest in prostate cancer genetic testing such that those with the lowest levels of health were less likely to report interest. For example, unaffected men reporting poor, fair, or good health had 0.47 (95% CI: 0.27-0.80) times the odds of reporting high levels of interest than those with excellent health. None of the other variables evaluated was significantly related to interest in genetic testing.
Multivariable model assessing associations between participant characteristics and interest in genetic testing
The variables associated with interest from Table 2 were included in a multivariate adjusted model (Table 3) , adjusted for family history, correlation of responses within families, current age, and familiarity with genetic testing for both affected and unaffected men. The model for the affected men also adjusted for age at diagnosis, other hereditary health disorders in the family, and the amount of alcohol consumed in the past 6 months. The model for the unaffected men also adjusted for education, self-reported health status, and PSA testing in the past 5 years.
Among affected men, only race/ethnicity and familiarity with genetic testing remained significant predictors of interest in prostate cancer genetic testing when adjusting for other variables (Table 3 ). In the ethnic minority population, the odds of having high levels of interest in genetic testing was 0.25 (95% CI: 0.12-0.54) times that of Caucasian men. Familiarity with genetic testing also retained a strong association with interest in genetic testing when controlling for the other covariates, such that affected men with a fair amount or a lot of familiarity with genetic testing had 2.34 times the odds of those with less familiarity to report high levels of interest in genetic testing. Among the unaffected men, current age, familiarity with genetic testing, and PSA testing in the past 5 years remained significant predictors of interest in prostate cancer genetic testing (Table 3 ). The association between age and interest was somewhat weaker as those in the 65-74 age group did not differ significantly from the younger men. However, unaffected men older than 74 years had 0.31 (95% CI: 0.13-0.75) times the likelihood of reporting high levels of interest in genetic testing when compared with men aged 64 years and under. Similar to affected men, unaffected men reporting a fair amount or a lot of familiarity with genetic testing had 2.16 (95% CI: 1.28 -3.64) times the odds of those with less familiarity to report high levels of interest in genetic testing. Finally, unaffected men who had a PSA test in the last 5 years were 2.22 (95% CI: 1.08 -4.60) a Based on data from 911 men (255 families): 544 affected men (246 families) and 367 unaffected men (166 families); modeling the probability of being definitely interested in taking a genetic test for prostate cancer. b Each multivariable logistic regression model, by affection status, includes significant predictors (P Ͻ 0.050 from omnibus test of characteristics) that are identified in Table 2 , along with adjustments for family history (No. affected family members) and for intrafamilial correlation. c P-value for the omnibus test of a predictor is enclosed within brackets. ns, nonsignificant (P Ͼ 0.050).
times as likely to report high levels of interest in genetic testing than those who had not had a test.
Models assessing associations between psychosocial variables and interest in genetic testing in unaffected men
The unadjusted and adjusted models for prostate cancer risk perceptions and prostate cancer worry for unaffected men are presented in Table 4 . Both worry and risk perceptions were significantly associated with interest in prostate cancer genetic testing in the models adjusted for correlated responses within families and family history. Those unaffected men who perceived their risk of getting prostate cancer to be higher had 2.05 (95% CI: 1.34 -3.13) times the odds of reporting high levels of interest in receiving a prostate cancer genetic test. For cancer worry, those with occasional worry had 1.82 (95% CI: 1.18 -2.83) times the odds of reporting higher levels of interest in receiving a prostate cancer genetic test when compared with those who had no or little worry. In the adjusted model, however, only cancer worry remained significant. The odds of those with occasional worry were 1.74 (95% CI: 1.07-2.83) times the odds of those with no or little worry in reporting high levels of interest in prostate cancer genetic testing.
DISCUSSION
The main objective of this study was to identify sociodemographic, psychosocial, medical, and health-related behavioral characteristics correlated with interest in genetic testing for prostate cancer risk in affected and unaffected men from HPC families. Overall, similar numbers of affected and unaffected family members (45 and 43%, respectively) reported that they were "definitely interested" in participating in genetic testing for prostate cancer. These percentages are lower than those reported in the majority of previous studies of interest in prostate cancer genetic testing in unaffected men (between 74 and 98%). 23, 24, 26, 27, 35 However, one study by Diefenbach et al. 28 reported that only 24% of men with and without a family history would obtain prostate cancer genetic testing. To date, there are no previous studies of interest in genetic testing among affected men. Discrepancies between our findings and those of previous studies may be due to differences in how interest was measured.
For example, in this study, we dichotomized the variable into those who were definitely interested versus all other responses, whereas in several previous studies the variable was dichotomized into definitely or probably interested versus less interested. Discrepancies may also be due to the fact that there were differences in population demographics between our study and several of the other studies. For example, the men in our study tended to be older than men surveyed in previous studies of interest in prostate cancer genetic testing.
The high rate of interest in genetic testing in both affected and unaffected men in our sample is consistent with the rates reported for interest in both breast and colorectal cancer. 13, 17, 19, 36 Although there are several studies illustrating that men report less interest and uptake in genetic testing than women, 13, 19, 37 a growing number of studies indicate that rates of interest are similarly high between men and women. 14, 38 A recent study by Peters et al. 18 reported that a majority of both men and women reported interest in testicular cancer genetic testing. Two studies also indicated that men and women were equally interested in HNPCC testing, 14, 38 though there is also evidence indicating lower rates of interest in men. 13, 37 It is clear that the story with respect to gender and interest in genetic testing is still unfolding. As we develop genetic tests for male-specific cancers, elucidating men's preferences, motivations, and interest in genetic testing is of paramount concern. A recent survey of men's interest in genetic services for prostate cancer indicated that the majority of men had insufficient information about their genetic risk, and that they had very specific needs with respect to how they would like to receive genetic information. 39 Taken together, these results suggest that future research should focus on the role of gender in the decision-making process to determine better methods for delivering test results.
To date there are only two studies in the literature that have examined interest in prostate cancer susceptibility genetic testing in men from HPC families. 29, 30 Both studies were conducted in unaffected relatives. Weinrich et al. 30 examined sociodemographic correlates of interest in genetic testing and found that marital status was the only significant predictor of interest in testing. In our data, age and familiarity with genetic testing were strongly associated (age being negatively correlated and familiarity being positively correlated) with interest in prostate cancer genetic testing among affected and unaffected men. Several other studies of interest in genetic testing for colorectal cancer and breast cancer have shown similar associations between age and interest. 14, 16, 40, 41 Although familiarity with genetic testing is not the same as knowledge (e.g., an individual could be very familiar with the fact that genetic testing exists and still not understand how the test works), there is likely to be overlap between the two variables (i.e., it is likely that those who are not knowledgeable about genetics are also likely not to be familiar with genetics). Similar to our results on familiarity, several studies have shown a strong association between knowledge and interest in breast/ovarian and colorectal cancer genetic testing. 14, 16, 40 Though it is important to note that a few studies have not found an association between age or knowledge and interest in genetic testing. 17, 42 The association between age, familiarity or knowledge, and interest in genetic testing across numerous types of cancer genetic susceptibility tests points to the importance of accounting for these factors when tailoring educational materials. Among affected men, race/ethnicity remained a strong predictor of interest in genetic testing even after controlling for other significant predictors. The fact that minority groups were significantly less interested (OR ϭ 0.25; 95% CI: 0.12-0.54) than whites in prostate cancer genetic testing points to the need for additional research to uncover why this discrepancy exists. There is evidence from the literature on breast/ovarian and colorectal cancer genetic testing that exposure to information about genetic testing is limited among African-Americans and concerns about the potential abuses of the information are higher than in whites. 40, [43] [44] [45] Thus, additional research is needed to evaluate the acceptability of genetic testing for prostate cancer in different racial/ethnic communities.
A higher percentage of affected men under the age of 65 were interested in genetic testing when compared with unaffected men (65 vs. 46%). One possible explanation is that this might be related to the fact that older men might have had more affected sons and so believed that they had a hereditary form of the disease without the benefit of testing. This is consistent with at least one finding from the literature that showed that men with a familial risk for prostate cancer were concerned about the risk for their sons. 26 This is also consistent with trends in breast cancer genetic testing, where one of the key motivators for obtaining testing is to pass mutation status information onto children. 46 It is possible that interest in prostate cancer genetic testing in younger men was motivated by a desire to be able to tell as yet unaffected sons about the father's mutation status.
Finally, similar to other studies investigating genetic testing for prostate cancer, 26, 28 colorectal cancer, 13, 14 and breast/ovarian cancer, 42, 47 cancer worry and cancer risk perceptions were significantly associated with interest in genetic testing. Although risk perceptions and worry about prostate cancer were both significantly and positively associated with interest, only worry remained significant after adjusting for other predictors. These findings are consistent with one study of sons of prostate cancer cases 26 and contrary to another study that found no association between perceived risk and interest in prostate cancer genetic testing. 28 Placed into the larger context of genetic testing, these findings add to the growing literature on cancer risk and worry as strong predictors of interest in genetic testing and a variety of other health behaviors including prostate cancer screening. 48 These results coupled with the fact that 60% of men in a recent study reported having insufficient information about their prostate cancer risk, 39 indicate that men may respond to risk counseling and may also represent an underserved group that should be targeted for cancer risk counseling.
This study has several strengths and limitations to be considered when interpreting results. The study represents the largest investigation of HPC families reported to date, in which interest in genetic testing for prostate cancer susceptibility is examined in both affected and unaffected men. As noted previously, this is of particular importance because of the nature of the testing process and the importance of involving the proband and unaffected family members. Additionally, this study includes health-related behaviors, medical history characteristics, and characteristics of the prostate cancer diagnosis that have not been previously examined in relation to interest in genetic testing for prostate cancer susceptibility. Understanding these correlates and similarities and differences between affected and unaffected men with respect to genetic testing interest provides direction for creating educational programs and guiding clinical practice and recommendations.
This study also has some limitations. First, we asked individuals to answer about their level of interest in a hypothetical genetic test. The fact that a genetic test for prostate cancer does not currently exist means that test parameters, costs, and benefits are unknown, which leaves the respondent to speculate about each of these conditions. Thus, it may make it more difficult for the respondent to provide a truly informed answer. Furthermore, until a test is made available, it is impossible to know how well intentions are associated with actual genetic testing uptake. Several studies have reported a mismatch between intention and uptake with people tending to greatly overestimate their actual uptake. 18, 38 However, the rapid pace of genetic research necessitates the exploration of these issues before market release to prepare clinicians and patients for the influx of new genetic tests on the horizon. Second, the study sample is HPC family members enrolled in a project to identify prostate cancer susceptibility genes. Thus, this sample is likely to be highly interested in genetics and potentially more knowledgeable than other members of HPC families or the general population. Therefore, external validity may be an issue. External validity may also be an issue due to the fact that the sample contains only 10% non-whites, which is less than the actual percentage of nonwhites affected with prostate cancer (i.e., 16%). This underrepresentation is somewhat common in genetics research because of historical governmental abuses of African-Americans and other racial/ethnic groups in medical research. Therefore, it should be noted as a potential source of bias and limitation in generalizing results across racial/ethnic minorities. Finally, a significant span of time lapsed between baseline and follow-up survey administration (mean ϭ 6.1 year). Although the time-sensitive variables such as screening behavior, health-related behaviors, and risk perceptions were assessed at the same time as the outcome variable, several demographic variables were only assessed at baseline. Although unlikely, it is possible that a few of the demographic variables such as marital or educational status could have changed between baseline and follow-up.
The emerging prostate cancer genetic susceptibility tests are not likely to follow the BRCA1/2 model of a genetic test. Tests will include information about multiple genotypes conferring various risk information, and interpreting those results will require a high degree of skill in understanding probabilistic information. Overall, prostate cancer genetic testing results are likely to be more difficult for providers to interpret, patients to understand, and for both providers and patients to determine an appropriate plan for screening or treatment. This study has illuminated several predictors of interest in prostate cancer genetic testing among men from HPC families that should be considered when developing future educational materials for patients. We have also identified subgroups that may benefit most from targeted educational and psychosocial interventions and areas to consider exploring to identify individual motivations for prostate cancer genetic testing.
Human subjects
This study was approved by the Institutional Review Board at Fred Hutchinson Cancer Research Center and informed consent was obtained from all participants.
